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(54) Steering wheel having air bag module 

(57) A steering wheel in which a ceiling portion (46) 
of a pad (45) of an air bag module (M1) has adjacent 
peripheral edges (46a) extending along the individual 
spoke portions (S) of a steering wheel body to be posi- 
tioned close to a cover layer (27) of the individual spoke 
portions. Each of the adjacent peripheral portions has a 
push rib (51). A bag holder (54) has extensions (63b) 
capable of abutting against the individual push ribs (51). 
Movable contacts of the individual switch bodies (70) 
are individually supported by the extensions under the 
push ribs. Stationary contacts of the individual switch 
bodies (70) are individually supported by a stationary 
plate (71) which is supported in abutment by the individ- 
ual spoke portion cores in the vicinity of the individual 
stationary contacts. The steering wheel enables the 
operation of a horn switch with a reduced operational 
load when the peripheral edge of the pad of the air bag 
module is depressed and retains a clear feel of an-ival at 
the ix>ttom. This improves the operational feel of the 
horn switch. 

In a second embodiment a horn switch is assem- 
bled with the air bag module body before being assem- 
bled with the steering wheel body. A function switch is 
assembled with a conponent of the horn switch before 
being assembled with the air bag module body. 

In a third embodiment, the steering wheel com- 
prises mounting bolts holding members with retaining 
pawls for temporarily mounting an air bag module on 
the steering wheel body. The air bag module comprises 
retaining holes in the vk:inity of the screwing portion of 
each of said mounting bolt for retaining said pawls. 
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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a steering wheel 
having an air bag module. 

2. Description of Related Art 

A steering wheel having an air bag module is 
Known in the prior art. as disclosed in Unexamined Pub- 
lished Japanese Patent Application No. 8-225051 . 

In a steering wheel WO of the Application, an air 
bag module MO is constructed, as shown in Figs. 1 and 

3. to include an air bag 16. an inflator 17, a pad 18 and 
a bag holder 19. The air bag 16 is formed into a bag 
shape and rs folded and housed in an inflatable manner. 
The inflator 1 7 feeds the air bag 16 with an inflating gas. 
The pad 18 covers the folded air bag 16. The bag holder 
19 holds the air bag 16. the inflator 17 and the pad 18. 

In the steering wheel WO of the prior art, moreover, 
horn switches 5 are assembled at the side of a steering 
wheel body 1 Furthermore, the air bag module MO is 
mounted in the steering wheel body 1 having the horn 
switches 5. 

In the steering wheel WO. the steering wheel body 
1 includes the portions of the steering wheel WO except 
the air bag module MO and the horn switches 5. Thus, 
the steering wheel tody 1 is constructed, as shown in 
Fig. 2. to include a ring portion R, a boss portion B, 
spoke portions S. a core 2 and a lower cover 4. The ring 
portion R is an annular portion to be gripped for the 
steering operation. The boss portion B is arranged at 
the center of the ring portion R. The plurality of spoke 
portions S are arranged to join the boss portion B and 
the ring portion R. The core 2 joins the individual por- 
tions R. B and S. The lower cover 4 covers the lower 
portions of the core 2 and the boss portion B. A cover 
layer is arranged at the ring portion R of the core 2 and 
the spoke portions S near the ring portion R. 

When the air bag module MO is to be mounted on 
the steering wheel body 1. as shown in Fig. 3. the air 
bag module MO is brought at first into abutment against 
individual mounting seats 8c. Next, mounting bolts 15 
are screwed through individual mounting holes 8d into 
mounting holes 19a, to mount the air bag module MO 
on the steering wheel body 1 . The bag holder 19 is pro- 
vided at both its right and left side faces with the mount- 
ing holes 19a made of nuts 19b. The mounting seats 8c 
are arranged, as shown in Figs. 2 and 3, at the right and 
left sides of the steering wheel body 1 . 

The individual mounting bolts 15 are held in 
advance in holding members 12 made of a synthetic 
resin. These holding members 12 are mounted on the 
individual mounting seats 8c by means of screws. 

Reference numeral 20 appearing in Figs. 1 and 3 



designate temporary mounting members made of a 
synthetic resin. These temporary mounting members 
20 are arranged at the right and left sides of the air bag 
module MO. The temporary mounting members 20 are 

5 provided for mounting the air bag module MO temporar- 
ily on the steering wheel body 1 at a step before the 
mounting bolts 15 are fastened. When the air bag mod- 
ule MO is brought into abutment against the individual 
mounting seats 8c. more specifically, the retaining 

10 members 20 air bag module MO temporarily mounted 
on the steering wheel body 1. This temporary mounting 
is accomplished by retaining the retaining legs 20a in 
the retaining holes 8b at the side of the steering wheel 
body 1 . The reason for mounting the air bag module MO 

15 temporarily will be described below. 

Specifically, the mounting of the air bag module MO 
on the steering wheel body 1 is accomplished by mount- 
ing the air bag module MO on the steering wheel body 
1 which is mounted on the steering shaft of a vehicle. 

20 However, this steering shaft is inclined at its upper por- 
tion to the back of the vehicle. As a result, the mounting 
seats 8c of the steering wheel body 1 are inclined when 
the steering wheel body 1 is nx>unted on the steering 
shaft. If the air bag module MO is arranged on the 

25 inclined mounting seats 8a and 8c without being tempo- 
rarily mounted, the air bag module MO moves out of 
position from the mounting seats 8c and 8c to the back 
of the vehicle. In order to prevent this displacement, the 
air bag module MO has to be temporarily mounted. 

30 Moreover, the horn switches 5 are arranged at the 
right and left positions of the steering wheel body 1 . 
Each horn switch 5 is constructed to include a station- 
ary plate 6. a movable plate 8, two coil springs 13, and 
two flanged bolts 14. The stationary plate 6 is arranged 

35 at each of the right and left sides of the core 2. This sta- 
tionary plate 6 is arranged to join spoke cores 2a 
arranged at the front and back. On the other hand, the 
stationary plate 6 supports two stationary contacts 7. 
The movable plate 8 is arranged over the stationary 

40 plate 6 and supports two movable contacts 9 con-e- 
sponding to the stationary contacts 7. The coil springs 
1 3 are arranged between the stationary plates 6 and the 
movable plates 8. The coil springs 13 bias the movatrfe 
plates 8 upward. The flanged bolts 14 regulate the 

45 spacing of the movable plates 8 from the stationary 
plates 6 by allowing the movable plates 8 to move down- 
ward. 

Reference numerals 10 and 1 1 designate insulating 
spacers for retaining the insulations of the flanged bolts 

so 14 from the movable plates 8. Annular cushion rubber 
members (un-numbered) are arranged between the 
heads of the bolts 14 and the spacer 10. 

Moreover, each of the movable plates 8 is provided 
with a root portion 8a and the mounting seat 8c. The 

55 root portion 8a is formed to extend longitudinally in the 
steering wheel WO. The root portion 8a is provided with 
the aforementioned retaining holes 8b. The mounting 
seat 8c is formed in the edge of the root portion 8a. The 
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mounting seat 8c is provided with the aforementioned 
mounting hole 8d. 

In these horn switches 5. the stationary contacts 7 
are connected through the stationary plates 6 and the 
core 2 to the negative terminal of a horn switch activat- 
ing circuit. On the other hand, the movatrfe contacts 9 
are connected through the movable plates 8 and the 
lead wires (not shown) with the positive terminal of the 
horn switch activating circuit. 

When the horns are to be activated, the pad 18 is 
depressed to bring a predetermined movable contact 9 
into contact with the stationary contact 7. 

In the steering wheel WO of the prior art, however, 
four svltch bodies 5a are arranged at the central portion 
of the pad 18. Here, each switch body 5a is composed 
of the stationary contact 7 arxJ the movable contact 9 of 
the horn switch 5, and the coil spring 13 for urging the 
movable contact 9 upward. 

When the peripheral edge of the pad 18 outside of 
one switch body 5a. i.e.*, the peripheral edge of the pad 
18 near the spoke portions S is depressed, not only are 
the proximate coil springs 13 compressed but so are the 
adjoining coil springs 13. A problem for compressing the 
plural coil springs 13 is tiiat it requires a high operation 
load. 

Especially, the four coil springs 13 support the air 
bag module MO having a considerable weight. As a 
result, the coil springs 13 are given high upward biasing 
forces. This further increases the operation load for acti- 
vating the horn in the steering wheel WO of tfie prior art. 
As a result, the operational feel must be improved in the 
steering wheel WO of the prior art. 

On the other hand, the pad 18 is retained on the 
bag holder 19. This bag holder 19 is joined at its central 
portion at the right and left sides to and supported by 
the mounting seats 8c. Moreover, the individual mount- 
ing seats 8c are an-anged at tiie longitudinally central 
portion of the movable plate 8. Moreover, each movable 
plate 8 has the movable contacts 9 anranged at the two 
longitudinal ends. 

Specifically, in the construction of the steering 
wheel WO of tiie prior art, the pad 18 cannot depress 
the movable contacts 9 directly, in order to activate the 
horn, therefore, it is difficult to acquire a fee! of a clear 
contact between the contacts 7 and 9, i.e.. the feel of 
arrival at the bottom. 

This phenomenon conspicuously appears espe- 
cially at the peripheral edge of the pad 18 near the 
spoke portions S outside of the positions of the contacts 
7 and 9. Specifically, the movable contact 9 near the 
depressed portion contacts the stationary contact 7, 
and the peripheral edge of the mounting hole 19a of the 
bag holder 19 and the peripheral edge of the mounting 
seat 8c of tiie movable plate 8 are elastically deformed 
individually slightiy. As a result, the depressed portion 
slightly moves down so that the arrival at the bottom is 
hard to feel. 

In the steering wheel WO of the prior art. on the 



other hand, the horn switches 5 are mounted at tiie side 
of tiie steering wheel body 1 not the air bag module MO. 
Moreover, the horn switches 5 are small parts, whereas 
the steering wheel body 1 is a large part. This makes it 

5 troublesome to assemble tiie horn switches 5. 

More specifically, each horn switch 5 is assembled 
in advance. When the flanged tx>lts 14 are screwed in 
tiie core 2a, tiie horn switches 5 can be assembled witii 
the steering wheel body 1. In the assembly, however, 

10 the portions where the horn switches 5 are to be assem- 
bled are located under the boss portion B at the center 
of tiie steering wheel body 1 . The portion under tiie 
boss portion B is the portion under the center defined by 
the annular ring portion R to be gripped when the steer- 

15 ing wheel WO is steered. Moreover, the portion under 
the boss portion B is a portion which is surrounded by 
the lower cover 4. As a result, the ring portion R and the 
lower cover 4 make it difficult to screw the bolts 14 of tiie 
small-shaped horn switches 5 into the core 2a. 

so Moreover, a function switch such as a drive monitor 
switch other than the horn switches 5 is also assembled, 
when assembled with the steering wheel WO, in tiie 
steering wheel body 1 . This makes it more difficult to 
assemble the various switches. During assembly, the 

25 screws or tiie like are liable to be lost. 

In the steering wheel WO of the prior art. moreover, 
the temporary mounting members 20 are employed as 
members for mounting the air t»ag module MO tempo- 
rarily The temporary mounting members 20 are individ- 

30 ually arranged at the two right and left sides of tiie air 
bag module MO. These temporary mounting members 
20 are individually provided with retaining legs 20a 
which are spaced from each other. This spacing retains 
tiie retaining legs 20a in the two retaining holes 8b of 

35 the movable plates 8 extending in the longitudinal direc- 
tion of the steering wheel WO. 

Therefore, the individual temporary mounting mem- 
bers 20 are tended in the longitudinal direction of the 
steering wheel WO. As a result, the structure for mount- 

40 ing the air bag module MO temporarily occupies a large 
space to nanow the effective space In the steering 
wheel WO. Moreover, more materials are required for 
forming the tenrporary mounting means thereby to raise 
the cost for manufacturing the steering wheel WO. 

45 

SUMMARY OF THE IISIVENTION 

A first object of the invention is to provide a steering 
wheel capable of improving the horn switch operating 

so feel even when the peripheral edge of the pad of the air 
bag module is depressed. Specifically, the object is to 
provide a steering wheel which can reduce the opera- 
tional load when the peripheral edge of the pad of the air 
bag module is depressed, and can retain a clear feel of 

55 the contact with the bottom. 

A second object of the invention is to provide a 
steering wheel which requires an easy assembly of tiie 
horn function switches. 
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A third object of the invention is to provide a steer- 
ing wheel which can widen the effective space in the 
steering wheel, even when the air bag module is tempo- 
rarily mounted on the steering wheel body, and can 
reduce the production cost 5 

The first object of the invention can be achieved by 
a steering wheel having a steering wheel body and an 
air bag module. Specifically, the steering wheel body 
includes: an annular ring portion: a boss portion at the 
center of the ring portion; a plurality of spoke portions io 
for joining the boss portion and the ring portion; a core 
for joining the ring portion, the boss portion and the 
spoke portions; and a cover layer for covering the ring 
portion In the core and the spoke portions in the vicinity 
of the ring portion. The air bag module is arranged in the is 
steering wheel body over the boss portion and includes: 
an air bag module body and a horn switch. 

The air bag module body includes: a folded air bag; 
an inf later for feeding the air bag with an inflating gas; a 
pad having a ceiling portion covering the folded air bag 20 
and side walls extended downward from the peripheral 
edge of the ceiling portion; and a bag holder for holding 
the air bag, the inf lator and the pad. The ceiling portion 
of the pad has adjacent peripheral edges extending 
along the spoke portions individually so as to come 2S 
closer to the cover layer at the individual spoke portions 
of the steering wheel body. Each of the adjacent periph- 
eral edges has a push portion protruding downward. 
The bag holder has extensions to extend just under the 
individual push portions of the pad so as to abut against 30 
the same. 

The horn switch is operated by depressing the pad 
and includes: a switch body and a stationary plate sup- 
porting the core of each of the spoke portions in abut- 
ment thereof. The switch body is arranged in plurality 35 
between the air bag module body and the steering 
wheel body and includes: a stationary contact; a mova- 
ble contact for activating a horn when it contacts with 
the stationary contact; and bias means for biasing the 
movable contact upward to move the same apart from 40 
the stationary contact when inactive. Each of the switch 
bodies is arranged under the push portion. The movable 
contacts of the individual switch bodies are supported 
by the extensions. The stationary plates are supported 
in abutment thereof by the cores of the individual spoke 45 
portions in the vicinity of the individual stationary con- 
tacts. The stationary contacts of the individual switch 
bodies are supported by the stationary plates. 

In the first embodiment of the steering wheel of the 
invention, the individual switch bodies are arranged so 
under the adjacent peripheral edge portions of the pad 
ceiling. The individual adjacent peripheral edge portions 
are formed near the cover layer of the individual spoke 
portions of the steering wheel body. In short, the individ- 
ual adjacent peripheral edge portions are formed to ss 
extend along the individual spoke portions. As a result, 
the individual switch bodies are much closer to the 
peripheral edges of the pad than the individual switch 



bodies of the steering wheel of the prior art. 

As a result, when the peripheral edge of the pad in 
the vicinity of the spoke portions is depressed, the bias 
means proximate the switch body is depressed, but the 
compression of the adjoining bias means can be mini- 
mized. Moreover, the movable contact of the switch 
body can be brought into contact with the stationary 
contact. In the horn switch of the steering wheel of the 
invention, therefore, the operation load can be limited to 
one bias means. Thus, the operational load can be 
reduced in the horn switch of the invention. 

On the other hand, the individual adjacent periph- 
eral edge portions are provided with the push portions 
which are arranged over the movable contacts and pro- 
truded downward. The individual push portions are pro- 
vided for abutment against the extensions supporting 
the movable contacts. When the pad is depressed at its 
peripheral edge, the push portions can move the mova- 
ble contacts directly downward through tiie extensions 
of the bag holder. 

The stationary contacts, as arranged under the indi- 
vidual movable contacts, are supported by the station- 
ary plates which are supported in abutment tiiereof by 
the core of the individual spoke portions near the indi- 
vidual stationary contacts. As a result, the individual 
stationary contacts are arranged so tiiat their downward 
movements are minimized. 

As a result, when tiie peripheral edge of tiie pad is 
depressed, the push portions, which are arranged in tiie 
adjacent peripheral edges of tiie pad, can push the 
movable contacts of a predetermined switch body 
directly through the extensions of the bag holder into 
contact witii tiie stationary contacts. Moreover, tiie indi- 
vidual stationary contacts are prevented, to tiie extent 
possible, from moving downward. Thus, the push por- 
tions will not move downward after the movable con- 
tacts come into contact with the stationary contacts. As 
a result, a clear feel of arrival and contact at tiie bottom 
can be achieved when the peripheral edge of the pad is 
depressed. 

In the first embodiment of the steering wheel of the 
invention, therefore, when the pad peripheral edge in 
the air bag module is depressed, it is possible to reduce 
the operation load and to retain the clear feel of arrival 
at the bottom. As a result, the horn switch of the first 
invention can improve its operational feel. 

In the first embodiment of the steering wheel of the 
present invention, the pad and the bag holder can be 
constructed as follows. Specifically, tiie pad includes: 
retaining grooves formed in the inner periphery of the 
side walls; and insertion grooves formed in the lower 
end faces of the side walls under the retaining grooves. 
Moreover, the bag holder includes: a holder plate having 
a retaining hook to be retained on tiie peripheral edges 
of the retaining grooves; and a backup plate arranged 
under the holder plate and having an insertion wall to be 
inserted into the insertion grooves for clamping and 
holding the pad side walls between itself and the bag 
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holder. The extensions are formed on the backup plate. 

In the construction described above, the pad of the 
air bag module can be retained with a reduced number 
of parts and without employing any rivets. If the backup 
plate is provided with the extensions for supporting the 
movable contacts, it is arranged outside of the holder 
plate. Specifically, the switch bodies have no interfer- 
ence with the holder plate even if they are mounted 
together with the movable contacts on the extensions. 
This makes it easy to hold the pad on the hokJer plate 
and the backup plate. In short, the assembly of the air 
bag module is made easier. 

The second object of the Invention can be achieved 
by a steering wheel having a steering wheel body and 
an air bag module. Specifically, the air bag module is 
constructed to be mounted on the steering wheel body 
and includes: an air bag module tx)dy: a horn switch; 
and a function switch. The horn switch is assembled 
with the air bag module body before being assembled 
with the steering wheel body. The function switch is 
assembled with a component of the horn switch before 
being assembled with the air bag module body. 

In a second embodiment of the steering wheel of 
the present invention, the horn switches are assembled 
with the air bag module txxiy when the air bag module 
is to be assembled. With the availability of the compo- 
nents of the horn switches, the horn switches are 
assembled m advance the function switch. 

Specifically, neither the horn switches nor the func- 
tion switch is directly mounted on the large parts of the 
steering wheel body Thus, the function switch is 
assembled with the components of the horn switches. 
The switches require the small parts to be joined each 
other. On the other hand, the assembly of the horn 
switches requires the assembly of the horn switches 
with the air bag module body which is smaller than the 
steering wheel body. 

During the assembly of the two kinds of steering 
wheels, it is easy to move or turn the parts such as the 
components of the function switch and the horn 
switches and the components of the air bag module 
body relative to each other. This makes it easy to 
assemble the horn switches and the function switch. 
Moreover, these two kinds of steering wheel, require the 
assembly the small parts with each other. As a result, 
the screws or the like to be used for the assembly can 
be easily found out visually, even they are lost. This 
makes it easy to manage the parts such as the screws. 

As a result, the second steering wheel of the inven- 
tion can be simply assembled because it is easy to 
manage the parts such as the screws and to assemble 
the horn switches and the function switch. 

In the second steering vvrfieel of the invention, the 
horn switches can be constructed as follows. Specifi- 
cally, the horn switch includes: a stationary plate 
adapted to be mounted on the steering wheel body; a 
function switch, for supporting a stationary contact; a 
movable plate arranged over the stationary plate and 



adapted to be mounted on the air bag module body, for 
supporting a movable contact corresponding to the sta- 
tionary contact; bias means arranged between the sta- 
tionary plate and the movable plate, for biasing the 

5 movable plate upward; and a regulate means for regu- 
lating the spacing of the movat)le plate from the station- 
ary plate, by allowing the movable plate to move 
downward. The regulate means includes a stepped bolt. 
The stepped bolt Includes: a head having a larger diam- 

10 eter than that of a mounting hole formed In the station- 
ary plate; and a stem extended upward from the head 
and adapted to be inserted into tiie mounting hole. The 
stem includes: a diametrically larger portion at a lower 
side; and a diametrically smaller portion extending 

15 Upward with a smaller diameter than that of the diamet- 
rically larger portion and externally threaded to be 
screwed in a threaded hole formed in the movable plate. 
When the horn switch is assembled, the movable plate 
is mounted on the air bag module body, and the station- 

20 ary plate, as assembled with the function switch. Is 
arranged under the movable plate while interposing tiie 
stationary contact, the movable contact and the urge 
means between itself and the movable plate. The 
stepped bolt is screwed from the lower face of the sta- 

25 tionary plate through the mounting hole into tiie 
threaded hole of the movable plate, to bring the head 
into abutment against the peripheral edge of tiie mount- 
ing hole and the end face of the diametrically larger por- 
tion into abutment against the peripheral edge of the 

30 threaded hole. Thus, the horn switch and the function 
switch are assembled with the air bag module t>ody 

In the construction described above, the horn 
switches can be assembled by screwing the stepped 
bolts into the threaded holes of the movable plate. 

35 Simultaneously, the horn switches can be assembled 
with tiie air bag module body. 

As a result, the stepped bolts can play a role to 
assemt^le the horn switches by themselves and with the 
air bag module body. !n short, the stepped bolts can 

40 reduce the number of parts composing the air bag mod- 
ule and the number of steps in assembling the air bag 
module. 

The third object of the Invention can be achieved by 
the steering wheel having a steering wheel body and an 

45 air bag module. The steering wheel body includes: a 
center boss portion; at total of four spoke portions 
an^anged at the front and back and at the right and left 
sides; and mounting seats individually arranged 
between the spoke portions at the front and back and at 

so the right and left sides and adapted to be individually 
brought into abutment against the right and left side 
face portions of the air bag module. Holding members 
are individually mounted on the mounting seats. Mount- 
ing tolts for mounting the air bag module on the mourrt- 

55 ing seats of tiie steering wheel body are individually 
hdd in the holding members. The air bag module has 
one retaining hole in the vicinity of the screwing portion 
of each of the mounting bolts. The individual holding 
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members have retaining pawls to be retained on the 
peripheral edges of the corresponding retaining holes. 
The cores of the individual spoke portions have support 
portions for supporting the lower face of the air bag 
module. When the air bag module Is to be mounted in 5 
upper side of the boss portion in the steering wheel 
body, the air bag module is arranged at the individual 
mounting seats while being supported by the individual 
support portions of the Individual spoke portions, and 
the individual retaining pawls are retained on the perlph- 10 
eral edges of the corresponding retaining holes, so that 
the air tag module is temporarily mounted on the steer- 
ing wheel body. 

In the third embodiment of the steering wheel of the 
present invention, when the air bag module is mounted is 
on the steering wheel body, the air bag module is 
an-anged at first on the individual mounting seats while 
being supported by the individual support portions of 
the individual spoke portions. Moreover, the retaining 
pawls are retained in the corresponding retaining holes. 20 
Then, the air bag module can be tenrtporarily mounted 
on the steering wheel body. 

After the temporary mounting of the air bag module, 
the stepped bolts, as held in advance on the individual 
holding members, are screwed through the right and left 25 
mounting seats into the air bag module. Then, the air 
bag module can be mounted on the steering wheel 
bo6y. 

In the steering wheel of the invention, the members 
for mounting the air bag module temporarily are exem- 30 
plified by retaining pawls. These retaining pawls extend 
from the individual holding members holding the mount- 
ing bolts. Moreover, the retaining pawls are provided to 
con-espond to the retaining holes which are individually 
provided at the right and left sides of the air bag module. 35 
This prevents the retaining members from becoming 
kxilky. As a result, it is possible to widen the effective 
space in the steering wheel. Moreover, the retaining 
pawls can be formed merely by integrating them with 
the existing holding members. Even if the retaining 40 
pawls are formed, no substantial increase occurs in the 
cost for the materials. Thus, the cost for manufacturing 
the steering wheel can be lowered. 

Moreover, the temporary mounted state of the air 
bag module is established by the individual retaining 45 
pawls at the right and left sides of the air bag module. 
However, the air bag module in the temporary mounted 
state is supported in abutment individually at the right 
and left of the individual support portions of the four 
spoke cores arranged at the right and left sides in the so 
longitudinal direction. The portions to be supported in 
abutment are located at two portions at the front and 
back of the temporary mounted portions (or the periph- 
eral edges of the retaining holes). Moreover, the air bag 
module can be temporarily mounted stably without any ss 
rotation because it is supported in advance at the front 
and back and at the right and left sides. 

In the third embodiment of the steering wheel of the 



present invention, the air bag module can be temporar- 
ily mounted stably on the steering wheel body Moreo- 
ver, the space for the means for mounting the air t^g 
module temporarily can be minimized to widen the 
effective space in the steering wheel. Furthermore, the 
production cost can be towered. 

In the third embodiment of the steering wheel of the 
invention, the air bag module can be constructed as fol- 
lows. Specifically, the air bag module is constructed by 
assembling It with a plurality of horn switches. Each of 
the horn switches includes: a stationary plate for sup- 
porting a stationary contact; a movable plate arranged 
over the stationary plate and adapted to be mounted on 
an air bag module txxjy and supporting the movable 
contact corresponding to the stationary contact; bias 
means arranged between the stationary plate and the 
movable plate for urging the movable plate upward; and 
regulate means for regulating the spacing of the mova- 
ble plate from the stationary plate by allowing the mova- 
ble plate to move downward. The stationary plate 
includes: the retaining holes; mounting portions 
adapted to be fixed on the mounting seats by screwing 
the mounting bolts; and abutments adapted to be sup- 
ported by the support portions of the spoke portions. 

In the construction described above, the plural horn 
switches are assembled with the air bag module. More- 
over, the predetermined stationary plate for supporting 
the stationary contacts is provided with the retaining 
holes to be retained on the retaining pawls of the hold- 
ing members, the mounting portions for screwing the 
mounting bolts thereinto, and the abutment to be sup- 
ported by the support portions of the spoke core. In 
short, the plural horn switches are mounted in advance 
at the side of the air bag module. Thus, the horn 
switches can be arranged on the steering wheel merely 
by mounting the air bag module on the steering wheel 
body As a result, it is easy to assemble the plural horn 
switches with the steering wheel. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a longitudinal section showing a steering 
wheel of the prior art and shows a portion I - 1 of Fig. 
2; 

Rg. 2 Is a top plan view showing the steering wheel 
body of the prior art; 

Rg. 3 is a longitudinal section showing the steering 
wheel of the prior art and shows a portion 111 - 111 of 
Fig. 2; 

Rg. 4 is a top plan view showing a steering wheel 
according to a first embodiment of the invention; 

Rg. 5 is a longitudinal section of the first embodi- 
ment and shows a portion V - V of Fig. 4; 
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Rg. 6 is a longitudinal section of the first embodi- 
ment and shows a portion VI - VI of Rg. 4; 

Rg. 7 is a longitudinal section of the first embodi- 
ment and shows a portion VII - VII of Rg. 4; 

Rg. 8 is a longitudinal section of the first embodi- 
ment and shows a portion VIII - VIII of Rg. 4; 

Rg. 9 is a top plan view showing a steering wheel 
body of the first embodiment; 

Rg. 10 is a bottom view showing an air bag module 
of the first embodiment; 

Rg. 1 1 Is a longitudinal section showing the first air 
t>ag module and shows a portion XI - XI of Rg. 10; 

Rg. 12 is a longitudinal section showing the first air 
bag module and shows a portion XII - XII of Rg. 4; 

Rg. 13 is a perspective view showing a holding 
member to be used in the first embodiment; 

Rg. 14 is a top plan view showing the first holding 
member; 

Rg. 15 is a section showing a state before the air 
bag module of the first embodiment is temporarily 
mounted; 

Rg. 16 is a bottom view showing a pad to be used 
in an air bag module body of the first embodiment; 

Rg. 17 is a bottom view of a bag holder to be used 
in the air bag module body of the first embodiment; 

Rg. 18 is a view taken In the direction of an^ow XVIII 
off Fig. 17; 

Rg. 1 9 is a top plan view showing a backup plate to 
be used in the air bag module body of the first 
embodiment; 

Rg. 20 is a view taken in the direction of arrow XX 
of Fig. 19; 

Rg. 21 is a top plan view showing a switch assem- 
bly in a lefthand side horn switch of the first embod- 
iment; 

Rg. 22 is a top plan view showing a stationary plate 
in the lefthand side horn switch of the first embodi- 
ment; 

Rg. 23 is a top plan view showing a switch assem- 
bly in a righthand side horn switch of the first 
anbodlment; 



JDOCID: <EP_0887239A2J_> 



Rg. 24 is a top plan view showing a stationary plate 
in the righthand skJe horn switch of the first embod- 
iment; 

5 Rg. 25 is a side elevation showing a portion of the 
stationary plate in the righthand side horn switch of 
the first embodiment and a view taken in the direc- 
tion of arrow XXV of Rg.24; 

10 Rg. 26 is a longitudinal section showing a portion of 
the horn switch of the first embodiment and shows 
a portion XXVI - XXVI of Fig. 21; and 

Rg. 27 is an exploded perspective view showing a 
15 portion of the horn switch of the first emtxxJIment. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

20 The invention will be described in connection witfi 
its embodiments with reference to the accompanying 
drawings. However, tiie invention is not be limited to the 
described embodiments. All modifications in the ele- 
ments of the claims or the equivalents of the elements 

25 should be included in the scope of the claims. 

A steering wheel W1 is constructed, as shown in 
Fig. 4. to include a steering wheel body 21 and an air 
bag module Ml . The air bag module Ml is arranged In 
the upper portion of a boss portion B at tiie center of the 

30 steering wheel body 21 . 

The steering wheel body 21 Is constructed, as 
shown in Fig. 4 and Figs. 7 to 9. to include a ring portion 
R, the boss portion B and a spoke portion S. The ring 
portion R is formed into an annular shape to be gripped 

35 while steering by an operator. The boss portion B is 
arranged at the center of the ring portion R. The spoke 
portion S is composed of lour portions arranged to join 
the boss portion B and tiie ring portion R. Moreover, the 
steering wheel t)ody 21 is equipped witii a core 22. This 

40 core 22 is composed of a ring core 23. a boss core 24 
and spoke cores 25 (25F and 25B) and is an-anged to 
join the Individual portions of the ring portion R, the 
boss portion B and the spoke portion S. The ring core 
23 and the individual spoke cores 25 at the ring core 23 

45 are covered with a cover layer 27 made of a synthetic 
resin such as urethane. A boss core 24 is composed of 
a boss 24a and a cover portion 24b. The boss 24a is a 
portion to be joined to the steering shaft (not-shown) 
and is made of steel. The cover portion 24b is made of 

50 an aluminum alloy and is arranged to cover the boss 
24a. The cover portion 24b is formed integrally with the 
spoke cores 25. The ring core 23 is made of a steel pipe 
and joined to the spoke cores 25 while being covered 
with tiie end portions of the spoke cores 25. 

55 Each spoke core 25 is equipped, as shown in Figs. 
7 to 9. with a support portion 25a in the vicinity of the 
cover layer 27 at its intermediate portion. The support 
portion 25a protrudes upward to have an upper face 
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generally at a right angle with respect to the axial direc- 
tion of the boss 24a- Each support portion 25a abuts 
against and supports the lower face of an abutment 71a 
of a stationary plate 71 (described below). 

At the right and left sides of the core 22, there are s 
disposed mounting seats 26 for mounting the air bag 
module Ml. Each mounting seat 26 is arranged to join 
the front and back spoke cores 25F and 25B. Moreover, 
each mounting seat 26 is composed, as shown in Figs. 
6 and 9, of a joint plate 26a and a mounting plate 26b. io 
The joint plate 26a is an-anged in a direction to intersect 
the axial direction of the boss 24a at a right angle. The 
mounting plate 26b is arranged to extend obliquely 
upward and outward from the outer edge of the joirrt 
plate 26a. Each mounting seat 26 is provided with a is 
mounting hole 26c extending from the mounting plate 
26b to the joint plate 26a. into the mounting hole 26c, 
there is inserted a mounting bolt 30 for mounting an air 
bag module Ml . Here, each mounting bolt 30 is tempo- 
rarily held by a holding member 28 made of a synthetic 20 
resin such as polyacetal, as shown in Figs. 9 and 15, 
before the air bag module Ml is mounted. The holding 
member 28 is mounted on the joint plate 26a by means 
of screws 29. 

The holding member 28 is provided, as shown in 25 
Figs. 13 and 14, with a cylindrical portion 28a. three 
hook portions 28b and an mounting arm 28c. The cylin- 
drical portion 28a is a portion for lifting the mounting 
bolt 30 therein. The three hook portions 28b protrude 
from the end face of the cylindrical portion 28a. The 30 
hook portions 28b are fitted in the annular groove 30b of 
the head 30a of the mounting bold 30 to hold the mount- 
ing bolt 30. The mounting arm 28c protrudes from the 
lower side outer circumference of the cylindrical portion 
28a at the side of the hook portions 28b. The mounting 35 
arm 28c is provided with a mounting hole 28c into which 
the screw 29 is to be driven. On the other hand, the 
holding member 28 is provided on the upper side outer 
circumference of the cylindrical portion 28a with a 
retaining pawl 28e projecting upward. The holding 40 
member 28 is further include a retaining clip portion 28f 
and two hook portions 28g. The retaining clip portion 
28f is arranged at the side of the cylindrical portion 28a 
apart from the hook portions 28b and is retained on the 
circumferential edge of the mounting hole 26c of the 4s 
mounting seat 26. The two hook portions 28g are 
retained on the upper end of the mounting plate 26b of 
the mounting seat 26. 

The holding members 28 are mounted and fixed on 
the individual mounting seats 26 of the steering wheel so 
body 21 in the following manner. At first, the retaining 
clip portions 28f are retained on the circumferential 
edges of the mounting holes 26c. The two hook portions 
28b are hooked on the upper edges of the mounting 
plates 26b. Moreover, the screws 29. as inserted from ss 
above the joint plates 26a. are driven into the mounting 
holes 28d. As a result, the holding member are mounted 
and f ixed on the individual mounting seats 26. Thus, the 



individual retaining pawls 28e are retained on the cir- 
cumferential edges of later-described retaining holes 
72c to fix the air bag module Ml temporarily. 

On the other hand, the steering wheel body 21 is 
provided with a lower cover 31 made of a synthetic resin 
and a constant-speed device switch 33. The lower cover 
31 is attached to the core 22 by means of screws 32 to 
cover below the boss portion B. The constant-speed 
device switch 33 is mounted on the spoke core 25 or the 
lower cover 31 by screws 34. The steering wheel body 
21 is further provided with a connector 36 and another 
connector (not shown). The connectors 36 and these 
connectors are connected with connectors 67 and 85, 
as will be described hereinafter. 

The air bag module Ml is constructed, as shown in 
Figs. 6 and 7. to include an air bag module body 40. two 
horn switches 70 (70R and 70L) and a drive monitor 
switch 90 acting as a function switch. The horn switches 
70R and 70L are positioned at the two right and left 
sides of the air bag module body 40 and are arranged 
between the body 40 and the steering wheel body 21 . 
The drive monitor switch 90 is arranged at the righthand 
edge of the air bag module body 40. 

This air bag module body 40 is constructed, as 
shown in Figs. 5 to 8 and Figs. 10 to 12, to include an air 
bag 41 . an inf lator 44. a pad 45 and a bag holder 54. 
The air bag 41 is formed into such a bag shape as 
folded in an inflatable manner. The inflator 44 feeds the 
air bag 41 with an inflating gas. The pad 45 covers the 
folded air bag 41. The bag holder 54 holds the air bag 
41 , the inflator 44 and the pad 45. The bag holder 54 is 
composed, in this embodiment, of a holder plate 55 and 
a backup plate 59. 

The inflator 44 is composed of a body portion 44a 
and a flanged portion 44c. The body portion 44a is 
formed generally into a column shape having gas exits 
44b at its upper portion. The flanged portion 44c pro- 
trudes from the outer drcumfference of the body portion 
44a. 

The pad 45 is made of a synthetic resin and is com- 
posed of a ceiling portion 46 and four side walls 47, 48, 
49 and 50, as shown in Figs. 5 to 8, Figs. 10 to 12 and 
Fig. 16. The ceiling portion 46 is broken at its predeter- 
mined portion when the air bag 41 is inflated. The four 
side walls 47, 48, 49 and 50 extend downward from the 
vicinity of the outer peripheral edge of the ceiling portion 
46. 

The side walls 47 and 48 confront each other in the 
longitudinal direction and have retaining grooves 47a 
and 48a in their respective inner peripheries. The side 
walls 47 and 48 further have insertion grooves 47b and 
48b in their respective end faces. In the retaining 
grooves 47a and 48a, there are inserted and retained 
therein retaining hooks 57a and 57b (described below) 
of the holder plate 55. Into the insertion grooves 47b 
and 48b, there are inserted the insertion walls 61 and 
62 (described below) of the backup plate 59. 

The side walls 49 and 50 confront each other in the 
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transverse direction and have retaining grooves 49a 
and 50a in their respective peripheries. In the retaining 
grooves 49a and 50a. there are inserted and retained 
the retaining hooks 57c and 57d (described below) of 
the holder plate 55. The side walls 49 and 50 further 5 
have three retaining holes 49b and 50b individually in 
the peripheries of the lower portions of the retaining 
grooves 49a and 50a. as shown in Figs. 7 and 16. In the 
individual retaining holes 49b and 50b. there are 
inserted and retained projections 57a Three projec- 10 
tions 57e are provided on the leading end of each of the 
retaining hook 57c and 57d of the holder plate 55. 

In the portions of the celling portion 46 outside of 
the side walls 47, 48, 49 and 50. as shown in Figs. 4, 7. 
8 and 16. there are formed four adjacent peripheral is 
edges 46a. Each of the adjacent peripheral edges 46a 
is formed to extend along each spoke core 25 adjacent 
to the cover layer 27 in each spoke portion S of the 
steering wheel body 21 . On the lower face of each adja- 
cent peripheral edge 46a, as shown in Figs. 7, 8 and 1 6. 20 
there is formed a cylindrical push rib 51 acting as a push 
portion. These push ribs 51 abut against the extensions 
63b and 64b of the support members 63 and 64 
(described below) in the backup plate 59. 

On the lower face of the ceiling portion 46. as 25 
shown in Rgs. 5 and 16. there are formed reinforcing 
ribs 52 and shielding ribs 53. These shielding ribs 53 
shield the gaps between the ceiling portion 46 and the 
lower cover 31. 

The holder plate 55 is made of a sheet metal and is 30 
composed of a bottom 56 and a side wall 57, as shown 
in Figs. 5 to 7 and Figs. 17 and 18. The bottom 56 is 
formed into a generally rectangular shape and has at its 
center an insertion hole 56a. into which the inf lator body 
44a can be inserted from below. The side wall 57 is 35 
extended in a generally square shape from the outer 
peripheral edge of the bottom 56. This bottom 56 has 
four through-holes 56b in the peripheral edge of the 
insertion hole 56a. Into each through hole 56b. there is 
inserted the bolt 42a of the retainer 42 (described 40 
below). The retaining hooks 57a and 57b are formed on 
the front and back edges at the upper end of the side 
wall 57 to be inverted from each other. Ukewise, the 
retaining hooks 57c and 57d are formed on the right and 
left edges at the upper end of the side wall 57 to be 45 
inverted from each other. Three projections 57e are 
formed at the leading end of each of the retaining hooks 
57c and 57d. 

The backup plate 59 is made of a sheet metal and 
is composed of a bottom 60 and the insertion walls 61 so 
and 62. as shown in Figs. 5 to 7 and Rgs. 19 and 20. 
The bottom 60 is formed into a generally rectangular 
shape and has at its center an insertion hole 60a into 
which the inflator body 44a can be inserted from below. 
The insertion walls 61 and 62 extend upward from the ss 
front and back peripheral edges of the bottom 60. This 
bottom 60 has four through holes 60b in the peripheral 
edge of the insertion hole 60a. The bolts 42a of the 



retainer 42 (desaibed below) are inserted into the indi- 
vidual through holes 60b. 

In the vicinity of the right front and left front sides in 
the peripheral edge of the bottom 60 are formed the 
support members 63. Each of the support members 63 
has a vertical plate 63a and the exter^ion 63b. The ver- 
tical plate 63a extends upward from the bottom 60. This 
vertical plate 63a has a step. The extension 63b is bent 
from the upper end of the vertical plate 63a and extends 
outward. Near the right and left back sides of the periph- 
eral edges of the twttom 60. on the other hand, there 
are individually formed the support members 64. Each 
of tiiese support members 64 is composed of a vertical 
plate 64a and the extension 64b. The vertical plate 64a 
extends upward from the tx)ttom 60. The extension 64b 
is bent from the upper end of the vertical plate 64a and 
extends outward. 

The extensions 63b and 64b of tiiose support mem- 
bers 63 and 64 are extended below the push ribs 51 of 
the pad 45. Moreover, the extensions 63b and 64b are a 
movable plate 76 for supporting each movable contact 
77 of the horn switch 70. At the bottom 60 of the backup 
plate 59, as shown in Rg. 10, there is connected a lead 
wire 84. This lead wire 84 connects each movable plate 
76 with the positive side of the horn activating circuit. 

At tiie bottom 60 of the backup plate 59. there is 
also formed a bracket portion 60c which extends down- 
ward (as shown in Figs. 5, 19 and 20). This fc>racket por- 
tion 60c retains the connector 85 of the lead wire 84 and 
tiie connector 67 of a lead wire 66 leading from the infla- 
tor 44. 

The air bag 41 and the inflator 44 are retained by 
the bag holder 54 by making use of the annular retainer 
42. This retainer 42 is arranged in the air bag 41 . The 
retainer 42 has four bolts 42a extending downward, as 
shown in Rgs. 10 and 11. These bolts 42a are inserted 
into the through holes (not-designated) in tiie peripheral 
edge of an opening 41a of the air bag 41, the tiirough 
holes 56b of the holder plate 55. the through holes 60b 
of the backup plate 59 and the through holes (not-des- 
ignated) of the flanged portion 44c of the inflator 44. 
Then, tiie nuts 43 are fastened on the individual bolts 
42a. As a result, tiie air bag 41 and tiie inflator 44 are 
retained together with tiie backup plate 59 on the holder 
plate 55, 

On tiie other hand, the pad 45 is retained by the 
holder plate 55 and the backup plate 59 in the following 
manner. Rrst. the individual retaining hooks 57a, 57b. 
57c and 57d are inserted and retained in the retaining 
grooves 47a. 48a. 49a and 50a of the individual side 
walls 47. 48, 49 and 50 of the pad 45. Moreover, tiie 
insertion walls 61 and 62 of the lDad<up plate 59 are 
inserted into the insertion grooves 47b and 48b of the 
front and back side walls 47 and 48 of the pad 45. Then, 
tiie pad side walls 49 and 50 are retained by the retain- 
ing hooks 57c and 57d of the holder plate 55, and tiie 
pad side walls 47 and 48 are clamped between the 
retaining hooks 57a and 57b of tiie holder plate 55 and 
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the insertion walls 61 and 62 of the backup plate 59. As 
a result, the pad 45 is retained by the holder plate 55 
and the backup plate 59. 

Here, when the retaining hooks 57c and 57d of the 
holder plate 55 are inserted and retained in the retaining 
grooves 49a and 50a, the Individual projections 57e are 
inserted into the retaining holes 49b and 50b of the Indi- 
vidual side walls 49 and 50. 

The assembling procedure of the air bag module 
body 40 is described below. At first, the retainer 42 is 
Inserted from the opening 41a into the air bag 41, The 
Individual bolts 42a protrude from the peripheral edge of 
the opening 41a. Then, the air bag 41 Is folded. 

Next, the folded air bag 41 is so confined in the 
holder plate 55 that the individual bolts 42a may be pro- 
truded from the through holes 56b. The air bag 41 is 
then covered with the pad 45. Then, the individial 
retaining hooks 57a. 57b. 57c and 57d of the holder 
plate 55 are inserted and fitted in the retaining grooves 
47a. 48a, 49a and 50a of the pad 45. 

After this, the backup plate 59 is so arranged under 
the holder plate 55 that the individual bolts 42a may be 
projected from the through holes 60b. Then, the inser- 
tion walls 61 and 62 are inserted into the insertion 
grooves 47b and 48b of the front and back side walls 47 
and 48 of the pad 45. Moreover, the inf later body 44a is 
so inserted upward into the insertion holes 60a and 56a 
of the backup plate 59 and the holder plate 55 that the 
individual bolts 42a may be protruded from the flanged 
portion 44c. When the nuts 43 are fastened on the indi- 
vidual bolts 42a. the air bag module body 40 can be 
assembled. 

In this embodiment a cover 68 of a synthetic resin 
and the connectors 67 and 85 are attached after the 
nuts 43 are fastened. The cover 68 is retained on the 
predetermined bolt 42a so as to protect the connection 
of the lead wire 66 in the inf lator 44. On the other hand, 
the connectors 67 and 85 are attached to the bracket 
portion 60c of the backup plate 59. 

At the time of assemljling the air bag module body 
40, the horn switch 70 is assembled in advance with the 
paired extensions 63b and 64b of the backup plate 59. 

The horn switches 70 (70R and 70L) are individu- 
ally arranged over the right and left mounting seats 26 
of the core 22. The horn switches 70 (70R and 70L) are 
individually constructed, as shown in Figs. 7, 8, 10 and 
27, to include stationary plates 71 (71 R and 71 L), sta- 
tionary contact 74. a movable plate 76 (having exten- 
sions 63b and 64b). a movable contact 77. a coil spring 
79. a support grommet 80, an insulating spacer 81 and 
a stepped bolt 82. Each of the horn switches 70 R and 
70L includes one stationary plate 71 (71 R or 71 L). and 
two stationary contacts 74, nnovable plates 76, movable 
contacts 77. coil springs 79. support grommets 80. insu- 
lating spacers 81 and stepped bolts 82. 

The individual extensions of the backup plate 59 
are employed as the movable plates so that two mova- 
ble plates 76 are provided for each horn switch 70R or 



70L. If the backup plate 59 itself is employed as the 
movable plate, one movable plate is provided for the two 
horn switches 70R and 70L. 

Moreover, the individual horn switches 70R and 

5 70L enable switch assemblies HR and HL to be tempo- 
rarily assembled, as shown in Figs. 21 and 23. These 
switch assemblies HR and HL are made of the mem- 
bers of the individual horn switches 70R and 70L except 
the movable plates 76. In the embodiment, moreover. 

10 the switch assemblies HR and HL have contact assem- 
blies C to be temporarily assembled. Each of these con- 
tact assemblies C is composed of a switch body 70a, a 
support grommet 80 and the insulating spacer 81 . The 
switch body 70a Is composed of the stationary contact 

IS 74. the movable contact 77 and the coil spring 79 acting 
as bias means. The drive monitor switch 90 acting as a 
function switch is assembled with the stationary plate 
71 R of the righthand horn switch 70 R. 

Each of the stationary plates 71 R and 71 L is made 

20 of a sheet metal, as shown in Figs. 6, 10. 22 and 24, and 
is constructed to include a root portion 72 and a mount- 
ing portion 73. The root portion 72 is arranged generally 
in the longitudinal direction of the steering wheel W1 . 
Each mounting portion 73 extends obliquely downward 

25 from the inner edge of the substantially intermediate 
portion in the longitudinal direction of the root portion 
72. Moreover, each mounting portion 73 is mounted on 
the mounting plate 26b of each mounting seat 26 in the 
steering wheel body 21 by means of the bolts 30. Each 

30 mounting portion 73 has amounting hole 73a to which a 
nut 73b is welded so that the mounting bolt 30 is driven 
thereinto. Moreover, each root portion 72 has mounting 
holes 72a at the two longitudinal ends. The inner periph- 
eral shape of each mounting hole 72a is shaped so that 

35 the oblique sides of a generally right triangle is attached 
to the two edges of a circular hole at symmetric posi- 
tions. In addition, circular retaining holes 72b of a small 
diameter are formed at the two sides of the mounting 
hole 72a. Moreover, each root portion 72 has a retaining 

40 hole 72c In a generally intermediate portion in the longi- 
tudinal direction. The peripheral edge of the retaining 
hole 72c retains the retaining clip portion 28g of the 
holding member 28. The axial direction of each retain- 
ing hole 72c is formed substantially vertically so that the 

45 air bag module Ml may be in parallel with the axial 
direction of the boss 24a when it is mounted on the 
steering wheel body 21. Moreover, the two ends of each 
root portion 72 provides the abutments 71a at their 
edges. Each abutment 71a Is supported at its lower face 

so by the support portion 25a of the spoke core 25. The 
righthand stationary plate 71 R is provided, as shown in 
Figs. 23 and 25, with an upward extending bracket por- 
tion 72e at the outer edge of the generally intermediate 
portion of the root portion 72 in the longitudinal direc- 

55 tlon. The bracket portion 72e has two mounting holes 
72f, In this bracket portion 72e, there is mounted the 
drive monitor switch 90 by making use of screws 91 to 
be inserted into the mounting holes 72f. The stationary 
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plate 71 R has a hook portion 72d on the peripheral 
edge of the retaining hole 72c. This hook portion 
72dretains the retaining dip portion 28g of the holding 
memt>er 28. 

Each nx)vable plate 76 (having the extensions 63b 
and 64b) has a threaded hole 76a having a nut 76b 
welded thereto, as shown in Figs, 19. 26 and 27. The 
movable plate 76 further has a retaining hole 76c in the 
circumferential edge of each threaded hole 76a. Into 
this retaining hole 76c, there is inserted and retained a 
retaining projection 81 g of the later-described insulating 
spacer 81 . 

The support grommet 80 is formed into a generally 
cylindrical shape of an insulating synthetic resin such as 
polyacetal, as shown in Rgs. 8, 26 and 27, and is pro- 
vided an insertion hole 80i at its center. Moreover, a bot- 
tom portion 80a is shaped to protrude as two retaining 
plates 80b. This shape matches the opening shape of 
each mounting hole 72a of the stationary plate 71 R or 
71 L Each retaining plate 80b has at its upper portion a 
recess 80d to match the arcuate portion of the inner cir- 
cumference of the mounting hole 72a. On the upper 
face of the retaining plate 80b. there is formed a projec- 
tion 80c. This projection 80c is inserted into the retain- 
ing hole 72b. On the other hand, the support grommet 
80 has paired recessed 80e and 80g which are verti- 
cally formed in the outer circumference at symmetric 
positions. Retaining steps 80f individually protrude on 
the inner circumferences of the paired recesses 80e. 
Each retaining step 80f retains the stationary contact 74 
to prevent it from separating upward. This retaining step 
80f plays a role to mount the stationary contact 74. In 
the inner circumferences of the paired recesses 80g. 
there is slid the ring portion 81b (described below) of the 
insulating spacer 81. On the inner circumference of 
each recess 80g, moreover, there is protruded a retain- 
ing projection dOh which is bent downward at its leading 
end. Each retaining projection 80h protrude so as to 
intersect the axial direction of the insertion hole 80i at a 
right angle. Moreover, the retaining projection 80h is 
retained by the circumferential edge of the retaining 
hole 81c of the ring portion 81b. 

The stationary contact 74 is made of spring steel, 
as shown in Figs. 8, 26 and 27. and is provided with an 
annular contact portion 74e having a through hole 74d 
at its center. When the horn is activated, the contact 
portion 74e is contacted with a contact portion 77e of 
the movable contact 77. The stationary contact 74 is 
provided with two retaining portions 74a and spring por- 
tions 74c. The retaining portions 74a extend downward 
from the symmetrical positions of the outer circumferen- 
tial edge of the contract portion 74e. Each spring por- 
tion 74c is curved from the lower erxi of each retaining 
portion 74a and extends radially outward. On the other 
hand, this retaining portion 74a has a retaining pawl 74b 
raised at its upper end side and protruded inward. This 
retaining pawl 74b is retained by the retaining step 80f 
of tiie support grommet 80. Each spring portion 74c of 



the stationary contact 74 ads in tfie following manner 
when it is joined in a bayonet to the stationary plate 71 R 
or 71L of the support grommet 80 mounting the station- 
ary contact 74. In other words, each spring portion 74c 

5 acts to push the circumferential edge of the mounting 
hole 72a in the upper face of the root portion 72 of the 
stationary plate 71 R or 71 L tiiereby to force tfie upper 
face of each retaining plate 80b into contact with the 
peripheral edge of the mounting hole 72a in tfie lower 

10 face of the root portion 72. The bayonet joint of the sup- 
port grommet 80 is performed by inserting each retain- 
ing plate 80b into each mounting hole 72a of the 
stationary plate 71 R or 71 L and then by turning tiie sup- 
port grommet 80 by 90 degrees to insert tiie projection 

15 80c of each retaining plate 80b into the retaining hole 
72b of the stationary plate 71 R or 71 L 

The contact portion 74e of the stationary contact 74 
is arranged, when mounted on the support grommet 80. 
on the upper end face of the support grommet 80. This 

20 mounting operation can be performed by fitting the sta- 
tionary contact 74 from above the support grommet 80 
while inserting each retaining portion 74a into tiie 
recess 80e. and by retaining each retaining pawl 74b on 
the retaining step 801 On the other hand, the stationary 

25 contact 74 is conducted, when the stationary plate 71 R 
and 71 R are mounted on the mounting seats 26 of the 
core 22 by means of the bolts 30, to tiie negative side of 
the horn activating circuit through the stationary plate 
71 and the core 22. 

30 The insulating spacer 81 is formed into a generally 
cylindrical shape of an insulating synthetic resin such as 
polyacetal and has an insertion hole 81f at its center, as 
shown in Figs. 8, 26 and 27. The insulating spacer 81 is 
constructed to include a spring seat 81a and the two 

35 ring portions 81b. The spring seat 81a forms an upper 
outer circumference of the insulating spacer 81 and is 
protruded in a flange shape. The individual ring portions 
81b protrude downward from the near symmetric posi- 
tions of the spring seat 81 a and individually have retain- 

40 ing holes 81c. The Insulating spacer 81 is provided at 
four portions of the Inner circumference of tiie insertion 
hole 81f with recesses 81d extending vertically Each 
ring portion 81b retains the retaining projection 80h of 
the support grommet 80 on the peripheral edge of the 

45 retaining hole 81 c, as described hereinbefore. Each ring 
portion 81b is formed to have such a length tiiat the 
peripheral edge of the retaining hole 81c may not inter- 
fere with the retaining projection 80h even if tiie insulat- 
ing spacer 81 is brought close to the support grommet 

50 80 to activate the horn. On tiie other hand, each recess 
81 d has a retaining step 81 e on its inner periphery. 
Each retaining step 81 e retains tiie movable contact 77 
to prevent it from separating downward. Each retaining 
step 81 e plays a role to mount the movable contact 77. 

55 At tiie symmetric positions of the upper end face, more- 
over, there are formed the refaining projections 81 g 
which protrude upward to be inserted and retained in 
tiie retaining holes 76c of the movable plate 76. 
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The movable contact 77 Is made of spring steel, as 
shown in Figs. 8. 26 and 27, and is constructed to 
inclixle a root portion 77a. retaining portions 77b and 
contact portions 77e. The root portion 77a is formed into 
an annular shape having an insertion hole 77d at its 
center. The retaining portions 77b extend downward 
from four portions of the outer circumferential edges of 
the root portion 77a. The contact portions 77e extend 
outward from the lower ends of the individual retaining 
portions 77b. Each contact portion 77e comes into con- 
tact with the contact portion 74e of the stationary con- 
tact 74 when the horn is activated. Each retaining 
portion 77b has a retaining pawl 77c protruding outward 
at its lower end. Each retaining pawl 77c is retained by 
the retaining step 8le of the insulating spacer 81. 

Each contact portion 77e is arranged on the lower 
end face of the insulating spacer 81 when the movable 
contact 77 is mounted on the insulating spacer 81. 
When the movable contact 77 is to be mounted on the 
insulating spacer 81. the individual retaining portions 
77b are inserted upward into the recesses 81 d, and the 
individual retaining pawts 77c of the movable contact 77 
are retained on the retaining steps 8le of the insulating 
spacer 81 . 

The coil spring 79 forms tne tuas means for biasing 
the movable contact 77 upward The coil spring 79 is 
arranged in an insulated mamer between the stationary 
plate 71 and the movat:>ie piate 76 The coil spring 79 
has appropriately sized inter r^i and external diameters 
to abut against the spring portion 74c of the stationary 
contact 74 and the spring seat 8 la of the insulating 
spacer 81 . 

The stepped bolt 82 cortstructs regulate means for 
allowing the downward nx>/ement of the movable plate 
76 to regulate the spacing of the nr»ovat)le plate 76 from 
the stationary plate 71 . Moreover, the stepped bolt 82 is 
constructed to include a head 82a formed at its lower 
end and a stem 82b extended upward from the heat 
82a. The stem 82b is composed of a column-shaped 
diametrically larger portion 82c at the lower side and a 
diametrically smaller portion 82d. This diametrically 
smaller portion 82d has a smaller diameter than that of 
the diametrically larger portion 82c and extends upward 
from the same and is externally threaded to be fastened 
into the threaded hole 76a of the movable plate 76. In 
the stepped bolt 82 of the embodiment, the diametri- 
cally larger portion 82c is inserted upward into the 
mounting hole 72a of the stationary plate 71 until the 
head 82a abuts against the peripheral edge of the 
mounting hole 72a. However, the step bolt 82 has to be 
insulated from the stationary plate 71 because it is 
screwed in the movable plate 76 Thus, the head 82a is 
held in abutment against the peripheral edge of the 
mounting hole 72a while interposing the retaining plate 
80b of the bottom 80a of the support grommet 80. More- 
over, the diametrically larger portion 82c has an exter- 
nal diameter so that it can be inserted into the insertion 
holes 80i. 74d and 81f of the support grommet 80. the 



stationary contact 74 and the insulating spacer 81 but 
not into the insertion hole 77d of the movable contact 
77. On the other hand, the diametrically smaller portion 
82d has such an external diameter that it can be 

5 inserted into the insertion hole 77d of the movable con- 
tact 77 and screwed in the threaded hole 76a. 

The diametrically larger portion 82c of the stem 82b 
of the stepped bolt 82 has a predetermined length. 
Thus, the diametrically larger portion 82c defines the 

10 spacing between the stationary plate 71 and the mova- 
ble plate 76 and defines the stroke of operating the horn 
switch 70. 

The assembling procedures of the switch assem- 
blies HR and HL is described below. First, the retaining 

75 pawls 74b are retained on the retaining step 80f while 
inserting the retaining portions 74a downward into the 
recesses 80e, and the corresponding stationary con- 
tacts 74 are fitted on each support grommet 80. Moreo- 
ver, the retaining portions 77b are inserted upward into 

20 the recesses 81d, and the r^aining pawls 77c are 
retained on the retaining step 81e to fit the correspond- 
ing movable contact 77 on each insulating spacer 81 . 

The support grommet 80 and the insulating spacer 
81 are moved closer to each other while interposing the 

25 coil spring 79 so that the lower end of the coil spring 79 
may abut against the individual spring portions 74c of 
the stationary contact 74 whereas the upper end of the 
coil spring 79 may abut against the spring seat 81a of 
the insulating spacer 81 . Next, the individual ring por- 

30 tions 81b are inserted into the recesses 80g and are 
warped to retain the individual retaining projections 80h 
on the peripheral edges of the retaining holes 81c. 
Thus, the contact assembly C can be made. 

Moreover, the contact assembly C thus made can 

35 be assembled with the stationary plates 71 R and 71 L to 
make the switch assemblies HR and HL, The contact 
assemblies C are combined with the stationary plates 
71 R and 71 L by joining the bottoms 80a of the support 
grommets 80 in the bayonet manner to the Individual 

40 mounting holes 72a In the root portions 72 of the sta- 
tionary plates 71 R and 71 L. 

The drive monitor switch 90 is attached in advance 
to the bracket portion 72e by means of the screws 91 . 
When the support grommets 80 are subjected to 

45 the t>ayonet joint, the individual stationary contacts 74 
are supported by the stationary plates 71 R and 71 L. 

If the air bag module body 40 is assembled in 
advance, the air bag module Ml can be easily assem- 
bled by the following procedures. The insertion holes 

so 77d of the movable contacts 77 of the individual switch 
assemblies HR and HL are arranged with the threaded 
holes 76a of the predetermined movable plate 76 of the 
air bag module body 40, and the individual retaining 
projections 81 g of the insulating spacer 81 are fitted in 

55 the retaining holes 76c of the movable plate 76. Next, 
the stepped bolts 82 are inserted upward into the inser- 
tion holes 80i, 74d, 81 f and 77d of the individual switch 
assemblies HR and HL and are screwed into the 
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threaded holes 76a of the movable plate 76. Then, the 
individual horn switches 70R and 70L can be assem- 
bled, and the horn switches 70R and 70L and the drive 
monitor switch 90 can be assembled with the backup 
plate 59 of the air bag module body 40. so that the air 5 
bag module Ml can be assemt>led. 

When the stepped bolts 82 are inserted into the 
insertion holes 80i. 74d, 81f and 77d of the individual 
switch assemblies HR and HL and screwed into the 
threaded holes 76a of the movat)le plate 76. the root 10 
portions 77a of the circumferential edges of the inser- 
tion holes 77d of the movable contact 77 are forced to 
contact the circumferential edges of the threaded holes 
76a by the upper surface of the diametrically larger por- 
tion 82c. At this time, the individual movable contacts 77 is 
are supported by the extensions 63b and 64b (of the 
movable plate 76). 

The air bag module Ml is attached, after being 
assembled, to the steering wheel body 21 to assemble 
the steering wheel W1 . When the steering wheel W1 is 20 
assembled, the boss 24a of the boss core 24 is con- 
nected in advance to the steering shaft of the vehicle. 

For assembly, the predetermined connectors 36. 67 
and 85 and the not-shown connectors are coupled at 
first to each other. As shown in Fig. 15. the air bag mod- 25 
ule M1 descends from above the steering wheel body 
21. While the lower faces of the individual abutments 
71 a of the stationary plates 71 R and 71 L are being sup- 
ported in abutment against the upper faces of the sup- 
port portions 25a of the individual spoke cores 25 of the so 
steering wheel body 21, the individual mounting por- 
tions 73 of the stationary plates 71 R and 71 L are 
applied to the mounting plates 26b of the right and left 
mounting seats 26 of the steering wheel body 21 . More- 
over, the air bag module Ml is temporarily mounted on ss 
the steering wheel body 21 . Specifically, the retaining 
pawls 28e of tiie individual holding members 28, as 
fixed on the steering wheel body 21 by means of the 
screws 29. are inserted and retained on the peripheral 
edges (especially on the hook portions 72d on the 40 
peripheral edges of the retaining holes 72c of the right- 
hand stationary plate 71 R) of the retaining holes 72c of 
the stationary plates 71 R and 71 L of the air bag module 
Ml. 

This temporary mounting state is established at the 45 
right and left sides of the air bag module Ml, individu- 
ally, by one retaining pawl 28e. However, the air bag 
module Ml In this temporary mounting state is sup- 
ported in abutment at its right and left sides by the indi- 
vidual support portions 25a 0I tiie four spoke cores 25 so 
arranged at the front and back portions. The supporting 
abutting portions are tiie abutments 71a which are 
located at two longitudinal portions of the temporary 
mounting portion (i.e.. tiie peripheral edges of the 
retaining holes 72c). Moreover, the air bag module Ml ss 
is supported in abutment at tiie front and back portions 
of tiie right ard left sides so that it is temporarily 
mounted stably witiiout any rotation. 



In this temporary mounting state, moreover, tiie 
boss 24a of the boss core 24 of tiie steering wheel body 
21 is connected to tiie steering shaft. As a result, the 
axial direction of the boss 24a of the steering wheel 
body 21 is inclined backward at its upper portion. As a 
matter of fact, therefore, the individual mounting seats 
26 are inclined downward at their back sides. However, 
the individual retaining holes 72c are formed generally 
vertically in parallel with the axial direction of the boss 
24a. As a result the air bag module M1 is temporarily 
mounted on the steering wheel body 21 without being 
offset from the individual mounting seats 26 by the 
retaining pawls 28e inserted into tiie individual retaining 
holes 72c. 

After the air t>ag module Ml was temporarily 
mounted, moreover, the mounting bolts 30, as held in 
the holding members 28 mounted on the individual 
mounting seats 26 by the screws 29, are removed from 
the hook portions 28b of the individual holding members 
28. Next, the mounting bolts 30 are screwed through the 
mounting holes 26c of the individual mounting plates 
26b into the mounting holes 73a of the mounting por- 
tions 73 of the stationary plates 71 R and 71 L. Then, the 
air bag module Ml can be mounted on the steering 
wheel body 21 to assemble tiie steering wheel W1 . 

At the time of assembling the steering wheel W1 , 
tiie movable contacts 77 of the individual horn switches 
70R and 70L are conducted to the positive terminal of 
the horn activating circuit tiirough the lead wire 84 and 
tiie connector 85, as connected with tiie backup plate 
59. On the other hand, tiie stationary contacts 74 of ttie 
individual horn switches 70R and 70L are conducted to 
the negative terminal of the horn activating circuit 
tiirough tiie spring portions 74c of tiie stationary con- 
tacts 74, tiie stationary plates 71 R and 71 L and the 
core 22. 

In the assembled steering wheel W1 . the air bag 41 
is inflated when tiie inflating gas is discharged from the 
gas exit 44b of the inflator 44. Then, tiie air bag 41 is 
largely inflated by rupturing tiie ceiling portion 46 of tiie 
pad 45. 

In the horn switches 70 of tiie embodiment, the pad 
45 is pushed to depress the air bag module body 40. 
Then, the movable plates 76 are brought closer to the 
stationary plates 72 against the biasing forces of the coil 
springs 79. The contact portions 77e of the movable 
contacts 77 come into contact with tiie contact portions 
74e of the stationary contacts 74 to activate the horn. 
Here, the stationary contacts 74 are supported by the 
stationary plate 71 through tiie support grommets 80 
and the stepped bolts 82. The movable contacts 77 are 
supported by the movable plates 76 through tiie insulat- 
ing spacers 81 and the diametrically larger portions ffic 
of the stepped bolts 82. 

In tiie horn switches 70 of the embodiment, as 
shown in Fig. 4, each switch body 70a is arranged under 
tfie adjacent peripheral edge 46a of tiie pad ceiling por- 
tion 46. Each adjacent peripheral edge portion 46a is 



14 

3DOCID: <EP 0e87239A2_l_> 



25 



EP0 887 239 A2 



26 



formed close to the cover layer 27 in the spoke portion 
S of the steering wheel body 21 . In short, each adjacent 
peripheral edge 46a is formed to extend along each 
spoke portion S. As a result, each switch body 70a is 
an^anged far closer to the peripheral edge of the pad 45 
than each switch body 5a of a horn switch 5 of the prior 
art. 

When the peripheral edge of the pad 45 in the vicin- 
ity of the cover layer 27 Is depressed, the coil spring 79 
of the switch body 70a in the vicinity can be compressed 
to minimize the compression of the adjoining coil spring 
79. Moreover, the movable contact 77 of the switch body 
70a can be brought Into contact with the stationary con- 
tact 74. As a result, the horn switch 70 of the embodi- 
ment can suppress the operation load to withstand one 
coil spring 79. In short, the horn switch 70 of the embod- 
iment can reduce the operation load. 

Moreover, the individual adjacent peripheral edges 
46a are arranged over the movable contacts 77 and are 
provided with the push ribs 51 as push portions protrud- 
ing downward. These push ribs 51 are to abut against 
the extensions 63b and 64b supporting the movable 
contact 77. Moreover, the stationary contacts 74, as 
arranged under the individual movable contacts 77. are 
supported by the stationary plates 71 which are sup- 
ported in abutment by the individual spoke cores 25 in 
the vicinity of the individual stationary contacts 74. As a 
result, the individual stationary contacts 74 are 
an-anged so that they are prevented as much as possi- 
ble from moving downward. 

When the pad 45 is depressed at Its peripheral 
edge, the push ribs 51 of the adjacent peripheral edges 
46a push the movable contacts 77 of the predetermined 
switch bodies 70a directly Into contact with the station- 
ary contacts 74 through the extensions 63b and 64b of 
the bag holder 54. Moreover, the stationary contacts 74 
are prevented as much as possible from moving down- 
ward. Thus, after the movable contacts 77 come into 
contact with the stationary contacts 74. the push ribs 51 
will not move downward. As a result, a clear feel when 
the switch arrives at the bottom can be obtained when 
the pad 45 is depressed at its peripheral edge. 

In the horn switches 70 of the embodiment, there- 
fore, at the time the peripheral edge of the pad 45 is 
depressed in the air bag module Ml . it is possible to 
reduce the operation load and to retain the clear feel of 
arrival at the bottom. This makes it possible to improve 
the operation feel of the horn switches 70. 

The bag holder 54 is constructed to Include the 
holder plate 55 and the backup plate 59. As a result, the 
pad 45 of the air bag module Ml can be retained with a 
small number of parts without employing any rivet. 
Moreover, the backup plate 59 can be arranged outside 
of the holder plate 55 if it is provided with the extensions 
63b and 64b for supporting the movable contacts 77. In 
other words, the switch bodies 70a are kept away from 
interfering with the holder plate 55 even if the switch 
bodies 70a Including the movable contacts 77 are 



mounted on the extensions 63b and 64b. This enables 
the pad 45 to be held on the holder plate 55 and the 
t>ackup plate 59. In short, assembling the air bag mod- 
ule Ml is easily facilitated. 

5 Here in the embodiment, at the time of assembling 
the air bag module body 40, the horn switches 70 are 
assembled in advance with the backup plate 59. Alter- 
natively, however, the switch assemblies HR and HL 
may be assembled with the air bag module body 40. as 

10 already assembled, and the horn witches 70 may then 
be assembled with the air bag module body 40. In this 
modification, it is still possible to retain the excellent 
operation feel of the horn switches 70. 

In the steering wheel W1 of the embodiment, more- 

15 over, the stationary and movable contacts 74 and 77. 
the support grommets 80. the insulating spacers 81 and 
the coil springs 79 can be assembled as the contact 
assemblies C for the Individual switch bodies 70a. 
These parts can be prevented from being lost by han- 

20 dling them as the contact assemk}lies C. This makes It 
easy to assemble the horn switches 70 R and 70L. 

Moreover, the embodiment is exemplified by the 
construction in which the bag holder 54 includes the two 
members. I.e.. the holder plate 55 and the backup plate 

25 59. When the pad 45 Is riveted, however, the bag holder 
54 can be constructed by one menrijer. In this modifica- 
tion, the operation feel of the horn switches can be 
Improved if the bag holder itself is equipped with such 
an extension as Is extended to the push portion (e.g.. 

30 the push rib 51) of the pad 45 so that It can support the 
movable contact. 

The embodiment is further exemplified by the con- 
struction in which the extensions 63b and 64b for sup- 
porting the movable contacts 77 are made integral with 

35 the backup plate 59 at the side of the bag holder 54. 
However, the extensions may be mounted separately of 
the members at the bag holder side by means of bolts, 
rivets or welds. Using this modif ication, it Is still possible 
to retain a satisfactory operational feel of the horn 

40 switches. 

In the steering wheel W1 of the enrtoodiment. the 
horn switches 70R and 70L themselves are assembled 
with the air bag module body 40 when the air bag mod- 
ule Ml is to be assembled. With the stationary plate 

45 71 R or.the component of the righthand horn switch 70R. 
on the other hand, there is assembled in advance the 
drive monitor switch 90 as the function switch. 

In the embodiment, more specifically, neither the 
horn switches nor the drive monitor switch is not directly 

so attached to the large parts of the steering wheel body 
21 . In other words, in the embodiment, the drive monitor 
switch 90 is assembled with the stationary plate 71 R or 
the component of the horn switch 70R. This assembly is 
made by joining the small peirts. In the embodiment. 

55 moreover, the horn switches 70R and 70L are assem- 
bled with the air bag module body 40. Thus, the horn 
switches 70R and 70L are assembled with the air bag 
module body 40 or a part smaller than the steering 
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wheel body 21. 

When assembling these two kinds of steering 
wheels, ft is easy to move or turn the parts such as the 
stationary plate 71 R of the horn switch 70 R, the air bag 
module body 40 and the monitor switch 90. This makes 5 
it easy to assemble the horn switches 70R and 70L and 
the monitor switch 90. Moreover, assembling these two 
kinds of steering wheels require the assembly of small 
parts with each other As a result, the screws 91 and the 
bolts 82 to be used for the assembling works can be vis- io 
ually found out with ease even if they are lost. 

As a result, it is easy to manage the parts such as 
the screws 91 and the bolts 82 and to assemble the 
horn switches 70R and 70L and the monitor switch 90 
thereby to assemble the steering wheel W1 simply. is 

At a time of assembling the horn switches 70R and 
70L. the movable plate 76 is attached at first to the air 
bag module body 40. The switch assemblies HR and 
HL. as assembled with the contact assembly C and the 
monitor switch 90. are so formed on the stationary 20 
plates 71 R and 71 L that the stationary contact 74, the 
movable contact 77 and the coil spring 79 may be inter- 
posed between the movable plate 76 and the stationary 
plate 71. After this, those switch assemblies HR and HL 
are arranged under the movable piate 76 Then, the 25 
stepped bolts 82 are screwed from the lower face of the 
stationary side plate 71 into the threaded holes 76a of 
the movable plate 76 through the mounting holes 72a. 
At this time, the heads 82a of the stepped bolts 82 are 
brought into abutment agatns? the pec pheral edges of 30 
the mounting holes 72a of the stationary plate 71 while 
interposing the support grommets 80 Moreover, the 
end faces of the diametrically larger portion 82c are 
brought into abutment against the orcumferential edges 
of the threaded holes 76a while interposing the root por- 35 
tions 77a of the movable contaas 77. Then, the horn 
switches 70R and 70L and the nxjmtor switch 90 are 
assembled with the air bag module body 40. 

In short, the horn switches 70R and 70L can be 
assembled by screwing the stepped tx)lts 82 into the 40 
threaded holes 76a of the movatrfe plate 76. At the 
same time, the horn switches 70 R and 70L can be 
assembled with the air bag module body 40. 

As a result, the stepped tx)lts 82 can serve to 
assemble the hom switches 70R and 70L themselves 45 
and to assemble them with the air bag module body 40. 
Thus, the stepped bolts 82 can reduce the number of 
parts composing the air bag module Ml and the number 
of steps of assembling the air bag nnodule Ml . 

In the embodiment, the drive monitor switch 90 is so 
exemplified as the function switch to be assembled with 
the air bag module Ml. However, the function switch 
may be any switch other than the horn switch 70 If It can 
be assembled with the air bag module Ml . For example, 
the function switch may be exemplified by the constant- 55 
speed device switch 33 which is attached to the steering 
wheel body 21 . In this modification, the constant-speed 
switch 33 may be attached to the stationary plate 71 or 



the like constructing the horn switches 70. In this modi- 
fication, it is still simple to assemble the steering wheel 
W1. 

In the embodiment, moreover, for assembling the 
air bag module Ml , the nxxjule body 40 is assembled in 
advance, and the switch assemblies HR and HL are 
assembled with that body 40. However, the switch 
assemblies HR and HL may be assembled in advance 
vwth the backup plate 59. so that the module Ml may be 
assembled while the nnodule body 40 is being assem- 
bled. Using this modification, it Is still simple to assem- 
t>le the steering wheel W1 . 

In the steering wheel W1 of the present embodi- 
ment, the member for mounting the air bag module Ml 
temporarily is exemplified by the retaining pawl 28e. 
This retaining pawl 28e is extended from each holding 
member 28 holding the mounting bolt 30. This retaining 
pawl 28e corresponds to the retaining hole 72c which is 
formed at each of the right and left sides of the air bag 
module Ml. This makes the temporary mounting mem- 
bers from becoming bulky. This can enlarge the effec- 
tive space in the steering wheel W1. Moreover, the 
retaining pawls 28e can be formed merely by integrating 
tiiem with an existing holding member 12. This hardly 
raises the cost for materials even if the retaining pawls 
28e are formed. As a result, it is possible to lower the 
cost for manufacturing the steering wheel W1 . 

Moreover, the temporary mounted state of the air 
bag module Ml is established by one retaining pawl 28e 
at each of the right and left sides of tiie air bag module 
Ml . However, tiie temporarily mounted air bag module 
Ml is supported in abutment at tiie individual right and 
left sides by the individual support portions 25a of tiie 
four spoke cores 25 an-anged at the front and back of 
tiie right and left sides. The portions to be supported in 
abutment are the two abutments 71a at tiie individual 
front and back sides of the temporary mounted portions 
(i.e., the peripheral edges of tiie retaining holes 72c). 
The air bag module Ml is temporarily mounted in a sta- 
ble manner without any turn because it is supported in 
abutment at tiie front and back of the right and left sides. 

In the steering wheel W1 of the embodiment, there- 
fore, tiie air bag module Ml can be temporarily mounted 
in a stable manner with respect to the steering wheel 
body 21. Moreover, tiie space for the means for mount- 
ing the air bag module Ml temporarily can be minimized 
to widen the effective space in the steering wheel W1 . It 
is further possible to lower the production cost. 

In the steering wheel W1 of tiie embodiment on the 
otiier hand, the two horn switches 70R and 70L are 
assembled with the air bag module Ml . Moreover, the 
stationary plates 71 R and 71 L for supporting those sta- 
tionary contacts 74 are constructed to include: the 
retaining holes 72c to be retained by the retaining pawls 
28e of the holding members 28; tiie mounting portions 
73 for screwing the stepped bolts 30; and tiie abutments 
71a to be supported by the support portions 25a of the 
individual spoke cores 25. In the steering wheel W1 of 
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the present embodiment, the two horn switches 70R 
and 70L are attached in advance to the air bag module 
M1. This makes It possible to arrange the horn switches 
70R and 70L on the steering wheel W1 merely by 
attaching the air bag module Ml to the steering wheel s 
body 21 . This makes It easy to assemble the plural horn 
switches 70R and 70L with the steering wheel W1 . 

In the embodiment the air bag module M1 is pro- 
vided with the two horn switches 70R and 70L. It is, 
however, possible to provide more horn switches. io 

In the embodiment, on the other hand, the horn 
switches 70 R and 70L are assembled with the air bag 
module M1 , and the retaining holes 72c for retaining the 
retaining pawls 28e of the holding member 28 are 
formed in the stationary plate 71. When the horn is 
switches are mounted on the spoke portions 25 at the 
side of the steering wheel body 21, however, the retain- 
ing holes corresponding to the retaining pawls 28e and 
28e and the mounting holes corresponding to the 
mounting bolts 30 and 30 may be formed in the backup 20 
plate 59 or the like. 

A steering wheel in which a ceiling portion of a pad 
of an air bag module has adjacent peripheral edges 
extending along the individual spoke portions of a steer- 
ing wheel body to be positioned close to a cover layer of 25 
the individual spoke portions. Each of the adjacent 
peripheral portions has a push rib. A bag holder has 
extensions capable of abutting against the individual 
push ribs. Movable contacts of the individual switch 
bodies are individually supported by the extensions 30 
under the push ribs. Stationary contacts of the individ- 
ual switch bodies are individually supported by a sta- 
tionary plate which is supported in abutment by the 
individual spoke portion cores in the vicinity of the indi- 
vidual stationary contacts. The steering wheel enables 35 
the operation of a horn switch with a reduced opera- 
tional load when the peripheral edge of the pad of the air 
bag module is depressed and retains a clear feel of 
arrival at the bottom. This improves the operational feel 
of the horn switch. 40 

Claims 

1. A steering wheel having an air bag module, 

wherein said steering wheel comprises a 4S 
steering wheel body and an air bag nxxlule, 

wherein said air bag module includes an air 
bag module body and a horn switch having a switch 
body, 

wherein said steering wheel body includes: so 
an annular ring portion; 
a boss portion at the center of said ring portion; 

55 

a plurality of spoke portions for joining said 
boss portion and said ring portion; 



a core for joining said ring portion, said boss 
portion and said spoke portions; and 

a cover layer for covering said ring portion in 
said core and the said spoke portions in the 
vicinity of said ring portion in said core, 

wherein said air bag module body 
includes: 

a folded air bag; 

an inf lator for feeding said air bag with an 
inflating gas; 

a pad having a ceiling portion covering 
said folded air bag and side walls extended 
downward from the peripheral edge of said 
ceiling portion; and 

a bag holder for holding said air bag, said 
inflator and said pad, 

wherein said switch body includes: 

a stationary contact; 

a movable contact for activating a horn 
when it contacts with said stationary 
contact; and 

bias means for biasing said movable 
contact upward to move the same 
apart from said stationary contact 
when inactive, 

wherein said air bag module is 
arranged In said steering wheel body 
over said boss portion, 

wherein said switch body is 
arranged In plurality between said air 
bag module body and said steering 
wheel body, and 

wherein said switch body Is 
activated by depressing said pad, 
characterized: 

in that the ceiling portion of said 
pad has an adjacent peripheral 
edges so extended along said 
individual spoke portions as to 
come close to the cover layer in 
the individual spoke portions of 
said steering wheel body; 

in that said Individual adjacent 
peripheral edges have push por- 
tions protruded downward; 

in that said bag holder has exten- 
sions so extended to just under 
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the individual push portions of 
said pad as to abut against the 
same; 

in that said individual switch bod- s 
tes are individually arranged 
under said push portions; 

in that the movable contacts of 
said individual switch bodies are w 
individually supported by said 
extensions; and 

in that the stationary contacts of 
sard individual switch bodies are 75 
Individually supported by a sta- 
tionary plate supported in abut- 
ment by the cores of the individual 
spoke portions in the vicinity of 
said individual stationary oon- 20 
tacts. 

2. A steering wheel having an air bag module as set 
forth in Claim 1 . characterized: 

in that said pad includes: 2s 

retaining grooves formed in the inner periphery 
of said side walls: and 

insertion grooves formed in the lower end faces 
of said side walls under said retaining grooves; 30 
in that said bag holder includes: 

a holder plate having a retaining hook to be 
retained on the peripheral edges of said 
retaining grooves: and 35 
a backup plate an-anged under said holder 
plate and having an insertion wall to be 
inserted into said insertion grooves for 
clamping and holding said pad side walls 
between itself and said bag holder; and 40 
in that said extensions are formed on said 
backup plate. 

3. A steering wheel having an air bag module, com- 
prising a horn switch and a function switch, 45 

wherein said air bag module Is mounted on a 
steering wheel body, characterized: 

in that said horn switch is assembled with said 
air bag module body before assembled with so 
said steering wheel body; and 
in that said function switch is assembled with a 
conrponent of said horn switch before assem- 
bled with said air bag module body. 

55 

4. A steering wheel having an air bag module as set 
forth in Claim 3, characterized: 

in that saki horn switch includes: 



a statk>nary plate adapted to be nfx>unted on 
said steering wheel body and to assenrtf^le saki 
function switch, for supporting a stationary con- 
tact; 

a movable plate arranged over said stationary 
plate and adapted to be mourrted on sakl air 
bag module body, for supporting a movable 
contact corresponding to sak! stationary con- 
tact; 

bias means arranged between said stationary 
plate and said movable plate, for biasing sakJ 
movatHe plate upward; and 
regulate means for regulating the spacing off 
said movable plate from said stationary plate, 
by allowing saki movable plate to move down- 
ward; 

in that saki regulate means includes a stepped 
bolt; 

in that said stepped bolt includes: 

a head having a larger diameter than that 
of a mounting hole formed in said station- 
ary plate; and 

a stem extended upward from saki head 
and adapted to be inserted into saki 
mounting hole; 

in that said stem includes: 

a diametrically larger portion at a 
lower side; and 

a diametrically smaller portion 
extended upward with a smaller diam- 
eter than that of said diametrically 
larger portion and externally threaded 
to be screwed in a ttireaded hole 
formed in said movable plate; 

in that at a time of assembling said 
horn switch, said movable plate is 
mounted on said air bag module body, 
and sakJ stationary plate, as assem- 
bled with said function switch, is 
arranged under saki movable plate 
while interposing said stationary con- 
tact, said movable contact and said 
urge means between itself and said 
movable plate; and 

in that said stepped bolt is screwed 
from the lower face of said stationary 
plate through said mounting hole into 
the tiireaded hole of said movable 
plate, to bring said head into abutment 
against the peripheral edge of said 
mounting hole and the end face of said 
diametrically larger portion into abut- 
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merit against the peripheral edge of 
said threaded hole thereby to assem- 
ble said horn suvitch and said function 
switch with said air bag module body. 

5 

5. A steering wheel having an air bag module, com- 
prising a steering wheel body and an air bag mod- 
ule. 

wherein said steering wheel body includes: 

10 

totally four spoke portions arranged at the front 
and back at the right and left sides; and 

totally two mounting seats individually 
anranged between said spoke portions at the is 
front and back at the right and left sides. 

wherein said air bag module is mounted 
in said steering wheel body cover the central 
boss of the same by bringing its right and left 
side faces into abutment against said individual 20 
mounting seats, and 

wherein holding members for holding 
said mounting bolts individually in advances on 
said individual mounting seats before said air 
bag module is mounted, characterized: 25 

in that said air bag module has one retain- 
ing hole in the vicinity of the screwing por- 
tion of each of said mounting bolts; 

30 

in that said individual holding members 
have retaining pawls to be retained on the 
peripheral edges of the corresponding 
retaining holes; 

35 

in that the cores of said individual spoke 
portions have support portions formed for 
supporting the lower face of said air bag 
module; and 

40 

in that when said air bag nrKxJule is to be 
mounted on said steering wheel body, said 
air bag module is arranged at said individ- 
ual mounting seats while being supported 
by the individual support portions of said 4S 
individual spoke portions, and said individ- 
ual retaining pawls are retained on the 
peripheral edges of the conresponding 
retaining holes, so that said air bag module 
is temporarily mounted on said steering so 
wheel body 

6. A steering wheel having an air bag module as set 
forth in Claim 5. characterized: 

55 

in that said air bag module is constructed by 
assembling it with a plurality of horn switches; 
in that each of said horn switches 



includes: 

a stationary plate for supporting a station- 
ary contact; 

a movable plate arranged over said sta- 
tionary plate and adapted to be mounted 
on an air bag module body, for supporting 
the movable contact corresponding to said 
stationary contact; 

bias means arranged between said sta- 
tionary plate and said movable plate for 
urging said movable plate upward; and 

regulate means for regulating the spacing 
of said movable plate from said stationary 
plate by allowing said movable plate to 
move downward; and 

in that said stationary plate 
includes: 

said retaining holes; 

mounting portions adapted to be fixed 
on said mounting seats by screwing 
said mounting bolts; and 

abutments adapted to be supported by 
the support portions of said spoke por- 
tions. 
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(54) Steering wlieel having air bag module 

(57) A steering wheel in which a ceiling portion (46) 
of a pad (45) of an air bag module (M1) has adjacent 
peripheral edges (46a) extending along the individual 
spoke portions (S) of a steering wheel body to be posi- 
tioned close to a cover layer (27) of the individual spoke 
portions. Each of the adjacent peripheral portions has a 
push rib (51). A bag holder (54) has extensions (63b) 
capable of abutting against the individual push ribs (51). 
Movable contacts of the individual switch bodies (70) 
are individually supported by the extensions under the 
push ribs. Stationary contacts of the individual switch 
bodies (70) are individually supported by a stationary 
plate (71) which is supported in abutment by the individ- 
ual spoke portion cores in the vicinity of the individual 
stationary contacts. The steering wheel enables the 
operation of a horn switch with a reduced operational 
load when the peripheral edge of the pad of the air bag 
module is depressed and retains a dear feel of an-ival at 
the bottom. This Improves the operational feel of the 
horn switch. 

In a second embodiment a horn switch is assem- 
bled with the air bag module body before being assem- 
bled with the steering wheel body. A function switch is 
assembled with a component of the horn switch before 
being assennt}led with the air bag module body 

In a third enUDOdiment. the steering wheel com- 
prises mounting bolts holding members with retaining 
pawls for temporarily mounting an air bag module on 



the steering wheel body The air bag module comprises 
retaining holes in the vicinity of the screwing portion of 
each of said mounting bolt for retaining said pawls. 
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